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Masking  Condi Li ons , 


Iiesal  ts 


dcnbst  ray  tvouire  troops  tc  op 


rate  in  environi  .ents  rendered  lethal 


by  clerical,  biological,  and  radiological  warfare  agents.  As  the  prc- 
tcctvv  was’-  must  be  worn  if  men  ure|  to  survive  in  such  envircrun-nts,  *he 
.  r:  y  needs  ic  no*.;  hov  well  non  can  nerfern  their  duties  while  wearing 

I 

.arl.s.  Such  information  would  enable  Arm y  planners  and  cere  antlers  tc 
wake  bottlr  predictions  of  troop  performance  under  conditions  cf  C3P. 
varfare . 

Accordingly,  the  U.  S#  Arry  Chemical  .Corps  Board  is  crrductii.fr  a 
scries  cf  studies  designed  tc  determine  initial  and  long-term  effects 

of  mask-wearing  upon  the  combat  efficiency  of  troops.  This  operation 

1/ 

is  designated  JACKPOT* 

late  in  1957  the  Hunan  Resources  Research  Office  v>as  asked  to  ass'st 
in  this  exercise,  and  in  the  summer  of  1953  the  Training  Methods  Division 
e;  ndueted  an  experiment  as  part  cf  Task  PROTECT,  designed  tc  assess  the 
off ccts  of  wearing  masks  on  the  performance  cf  individual  combat  skills.’ 
The  study  measured  the  decrement  in  performance  due  to  rearing  the  11319 
r.ask  both  initially  and  liter  five  hours  cf  masking,  in  each  of  seven 

l 

different  types  of  individual  combat  activities.  On  most  cf  the  activities 
studied  the  decrement  ras  less  than  10  eer  cent;  for  vcice  cowmur.icaticn, 
however,  losses  of  20  per  cent  or  r.oke  r;ore  ccirjrrn. 


2/ 


l/  The  military  requirement  for  this  researcli  is  specified  in  the 
Department  of  the  /uxy  Combat  Development  Objectives  Guide  (’T), 
lv59  revision,  paragraph  12l*0a  (,T)t 

2 f  'ill lam  E.  i.ontague,  Robert  D.  Bald’ in,  and  Andrei:  H.  iicClure, 

’’The  Effects  .of  ''caring  the  CSR  Protective  Mask  'bon  the  Pcrft rr-ance 
cf  Selected  Individual  Combat  Skills, "  HumF.RO  report  uc  t>o  c-bii  shod. 


'.he  Chemical  Corps  Beard  i»as  further  interested  in  determining, 
v "3  n  additional  project  under  JACKPOT,  the  effects  upon  troop  per- 
iom.arce  of  wearing  the  mask  continuously  for  several  days  and  nights. 
rTsns  for  such  a  study  were  discussed  vdth  Training  L'cthods  Division 
personnel,  and  in  October  and  November  1958  an  experiment  ua3  conducted 
at  Fort  ’icClellan,  Alabama,  by  personrel  of  the  U.  3.  Army  Chemical  Ccrp 
Training  Command.  The  data  wore  analyzed  by  HumRPO.  The  completed 
analysis  was  transmitted  to  the  Board  on  11  ilarch  1959,  and  an  informal 
briefing  and  discussion  were  hold.  The  present  renort  is  based  on  a 
part  of  this  analysis. 

i'ROBLE; 

The  main  objective  of  this  study  was  to  determine  the  magnitude 
of  any  decrement  in  performance  of  smoke  generator  and  fuel  supply  teams 
after  four  hours  and  after  68  hours  of  mask-wearing. 

EAPRRII-i  I'JTaL  SITUATION 


Sample 

The  subjects  in  this  experiment  were  Smoke  Generator  Company 
enlisted  personnel  cf  the  Chemical  Corps  Training  Command  at  Fort 
i IcClellan.  Those  soldiers  had  had  widely  varying  amounts  of  previous 
e*:nerience  in  rearing  protective  masks  in  the  course  of  their  routine 
Chemical  Corps  training.  Also  they  had  had  varying  amounts  of  pre¬ 
vious  practice  in  performing  the  smoke  generator  and  fuel  supply  jobs. 
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Design  cf  exp^rlm^nt 

3/ 

Ton  smoke  generator  to  air.  3  and  tve  fuel  supply  teams”  were  randomly 
assigned  to  two  grcuus,  designated  A  and  B.  These  groups  received  the 
sane  training  but  with  counterbalanced  masked  and  unmasked  trials  in 
order  to  control  for  time-associated  variables,  such  as  weather  and  tem¬ 
perature.  The  experimental  design  of  the  study  is  shorn  in  Figure  1, 

During  the  first  two  weeks  the  men  received  periodic  training  in 
wearing  the  protective  mask,  and  also  in  performing  their  jobs,  the  ugh 
the  mask  was  not  worn  while  the  jobs  were  being  practiced. 

Data  collection  was  initiated  during  the  third  week.  The  .rrcups 
wore  masks  for  four  hours  a  day,  during  which  time  their  performance 
vas  tired;  as  a  control  the;/  were  also  timed  on  four  hours  of  unmasked 
job  performance.  As  noted,  Group  A  was  unmasked  when  Grcnn  B  was  masked, 
and  vice  versa . 

The  fourth  and  fifth  weeks  each  consisted  of  a  68-hcur  bivouac. 
Group  A  was  unmasked  during  the  first  bivouac  but  was  masked  during  the 
second,  while  Grcun  3  followed  a  counterbalanced  masking  schedule.  The 

I  | 

-'obs  were  never  performed  during  the  68-hour  bivouacs.  After  each  ! 
bivouac,  however,  the  teams  performed  their  respective  jobs  for  four 


hou  s,  masked  or  unmasked  as  requii  ed. 


3 /  A  smeke  generator  team  is  ccmycsed  of  tvo  men;  a  fuel  sunply  team, 

three  men. 

hj  The  pre-biveuac  experience  (2nd  and  3rd  weeks)  should  net  be  con- 
*”  strued  as  a  necessary  preliminary  fer  men  to  "withstand"  the  masked 
bivouac.  An  additional  group,  similar  except  that  it  did  not 
receive  these  tvo  weeks  of  job  practice  and  mask  wearing,  went 
directly  into  the  68-hour  masked  bivouac,  Mien  tested  in  the 
mask  immediately  following  bivouac,  this  group  performed  the  jobs 
without  difficulty. 
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Activities 


1— Preliminary 
(20-2U  Oct) 


2 — Practice 
(28-30  Cct) 


3 — Test  of  b-Hcur 
I  lacking  Effects 
(6-8  Nov) 


l — Test  of  68-Hour 
Masking  Effects 
(12-15  Nov) 


5— Counterbalance  for 
Lth  Week 
(17-21  Nov) 


All  men  received  an  orientation  to  the 
study,  had  mask  fitted,  and  practiced 
some  mask  wearing* 

Both  groups  practiced  jobs  extensively 
(smoke  generator  job  21  times,  fuel 
supply  job  lli  times).  Both  grouos  were 
mask  periodically,  but  not  while  per¬ 
forming  jobs.  (Scorers  practiced  timing 
job  performance, ) 

On  each  of  three  days,  time  scores  taken 
during  li  hours  of  masked  job  performances 
and  ii  hours  of  unmasked  job  performances 
with  the  tve  groups  counterbalanced. 


Group  A 

68-hour  bivouac 
followed  by  time 
scoring  of  jobs 
all  while  unmasked. 

Same  us  bth  week, 
but  masked. 


Group  B 

68-hour  bivouac 
followed  by  time 
scoring  of  jobs 
all  while  masked. 

Same  as  bth  week, 
but  unmasked. 
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Jobs  Performed 


Each  type  of  team  performed  its  o\m  particular  job.  Hie  tine  re¬ 
quired  to  perform  eacli  of  the  tasks  or  job  elements,  and  the  tcta]  jcb, 

measured  to  the  nearest  second  by  a  trained  observer  with  a  stop 
natch. 

Hie  sncke  "er.e rator  job  in  this  study  consisted  of  all  the  operations 
required  of  a  smoke  renerator  team  up  to,  but  not  including,  actually 
ijakinp  smoke.  Hiese  operations  include  carrying  the  snoke  generators 
from  the  vehicle  to  the  site,  walking  back  to  the  vehicle,  puchinj  the 
barrels  of  fop  oil  fuel  to  the  site,  preparing  the  penerntnr,  and  the 
reverse  of  all  these  activities  to  reloading  the  vehicles. 

During  the  third  week,  the  snoke  'enerator  teams  perfor.ied  their  jobs 
eipht  times  (four  times  masked,  four  uruncked)  on  each  of  the  th.rce  days. 
.J'ter  the  fourth  and  fifth  week  bivouacs,  each  snoke  peneiator  team 
performed  the  job  four  tines. 

The  fuel  supply  job  in  this  study  consisted  of  the  operations  require 
of  a  fuel  supply  team  in  handling  l+85-pound  barrelc  of  fop  oil.  Hiese 
activities  include  loading  a  2  l/2-ton  truck  with  the  barrels  at  the 
fuel  dump,  unicadinj  the  fuel  on  the  road  alonp  a  predesipnated  line, 
and  reversing  the  operations  to  return  the  fuel  to  the  dump. 

The  fuel  supply  teams  perforated  the  job  of  handling  the  10  barrels 
of  fop  oil  only  half  as  frequently  as  the  smoke  'enerator  teams  per¬ 
formed  their  task.  Thus,  in  periods  durinp  which  the  smoke  ,  enerator 
job  ms  performed  four  tines,  the  fuel  supply  job  was  performed  t’./ice. 

The  total  job  performances  utilized  as  criteria  in  the  present 
study  were  measured  under  standardized  conditions  and  represent  opera¬ 
tionally  realistic  military  activities. 
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During  collection  of  the  data  for  this  experiment  in  Tovunber,  the 
oliiatc  at  Fort  McClellan  t.as  ccol.  The  results  should  be  interpreted 
ac  applying  to  daylight  behavior  under  relatively  ideal  weather  and 
temperature  conditions .  and  should  not  be  generalized  to  extreme  environ¬ 


ments,  such  as  the  arctic  or  tropics* 

-.a .iking  Conditions 

The  model  E13R9  protective  mask  was  used  in  this  study*  During  the 
masking  period  of  the  experiment,  the  mask  was  worn  continually  except 
for  a  tvo-r.inute  water  break  every  twe  hours  during  the  day  and  a  15- 
minute  break  at  meal  times*  During  the  68-hour  masked  bivouac  all  troops 
slept  in  their  masks  and  were  monitored  during  the  night  by  an  observer* 
IJo  shaving  was  permitted  during  the  masked  bivouacs. 

Ilask-uearing  violations  were  very  few.  The  troops  were  able  to 
•  erf orm  their  jobs  and  morale  appeared  high  throughout  the  experiment* 

'  •'earing  the  masks  did  net  prevent  the  men  from  playing  softball  during 
nen-working  periods  in  the  daily  routine. 


RESULTS 


The  extent  to  winch  performance  is  slowed  ip  due  to  wearing  rasks 

5/ 

is  wkoxjn  in  .figures  2  and  3.  In  these  figures  the  short  horizonual 

•  6/ 

lines  represent  the  mean  per  cent  decrement  (or  increment)  associated 


5/  The  numerical  values  used  in  plotting  the  figures  are  listed  in 
Appendix  A. 

6/  The  pei’  cent  difference  t.as  corputed  according  to  the  formula 

Masked  Time  -  Unmasked  Time  (100) 

Unmasked  Time 

The  resulting  value  is  a  decrement  due  to  masking  when  the  Unmasked 
Time  is  less  than  the  Masked  Time,  and  an  increment  when  the  Unmasked 
Tine  is  greater. 


EFFECTS  OF  MASKING*  MEAN  PER  CENT  DECREMENTS  AND  INCREMENTS,  AND  9$%  CONFIDENCE  UMTS 
FOR  THE  TOTAL  JOB  PERFORMANCE  OF  TEN  SMOKE  GENERATOR  TEAJC 


•dth  masking  tor  .he  different  trials  during  the  third  week  and  after 
the  h:\ouac3.  The  average  overall  decrement  for  the  total  period  is 
also  sho^n*  The  vertical  lines  show  the  95  per  cent  confidence  limits 
■around  each  decrement* 

Figure  2  indicates  an  average  overall  masking  decrement  of  about 
5  cr  cent  on  the  smoke  generator  job,  while  Figure  3 . shou.  an  average 
overall  decrement  on  the  fuel  supply  job  of  about  7  per  cent*  In  Figure  2, 
trials  1  and  2  cn  I’ovombcr  8  show  especially  large  decrements;  though 
inquiry  was  made  as  to  possible  causes  of  these  unusual  effects,  no 
satisfactory  explanation  has  been  found*  In  both  figures  the  fluctuations 
in  the  decrement  from  trial  to  trial  and  from  day  to  day  appear  to  fellow 
no  systematic  trend;  for  practical  purposes  they  can  be  considered  random* 

Since  all  the  teams  received  considerable  practice  in  performing 
their  jobs  prior  to  the  measurement  of  masking  decrement,  the  magnitude 
of  the  present  decrement  is  likely  to  be  minimal  when  contrasted  with  *he 
sise  cf  decrement  that  would  be  obtained  from  less  well  practiced  teams. 
This  is  in  light  of  the  fact  that  less  well  trained  habits  are  subject 
tc  greater  disruption  than  are  habits  which  have  been  thoroughly  over- 
lncmed. 
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CONCLUSIONS 


Che  following  conclusions  apply  to  the  daylight  performance,  under  cool 
pleasant  weather  conditions,  of  teams  thoroughly  practiced  in  their  jobs 
and  experienced  in  wearing  the  mask* 

(1)  On  the  average,  the  decrement  in  job  performance  caused  by 
•’earing  the  protective  mask  is  about  £  per  cent  for  smoke  generator 
and  fuel  supnly  teams,  though  specific  performances  fluctuate  widely 
about  this  value*. 

(2)  b'hen  the  protective  mask  is  worn  for  four  hoxirs  on  each  of 
three  consecutive  working  days,  there  is  no  evidence  to  indicate 
that  performance  decrement  either  increases  or  decreases  system¬ 
atically.  Nor  is  there  evidence  for  any  systematic  change  in  the 
decrement  as  a  result  of  a  subsequent  bivouac  experience  involving 
68  hours  of  masking. 
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Appendix  A 


CREfiEiv'TS  IN  TOT-iI  JDP  PERRlmNCE 
DfJE  TO  ■  :4~\ING 
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Pafcle  A-l 
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